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Abstract

Endorphins are an endogenous morphine, neuropeptide, produced from pituitary gland in response to stress and pain. These are 
of three types beta-endorphins, enkephalins, dynorphins binds to mu, kappa, delta receptors found on immune cells and nervous 
system. Beta-endorphins are an abundant endorphin synthesized and stored in the anterior pituitary gland. It has got various 
activities such as immune stimulatory, anti-inflammatory, analgesic, anti-ageing, stress buster activity involved in preventive, 
promotive, therapeutic and palliative treatment of various diseases such as cancer, chronic inflammatory diseases such as heart 
disease, Alzheimer’s disease, diabetes mellitus, auto-immune disease, and infectious disease without any adverse effects. Endorphins 
especially beta-endorphins used in treatment of many diseases by its anti-inflammatory activity where chronic inflammation is 
considered as the basis for most of all diseases. This article highlights about the basic original research findings regarding anti-
inflammatory role of beta-endorphins in treatment of various diseases.
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Abbreviations

PNS: Peripheral Nervous System; CNS: Central Nervous System; ACTH: Adrenocorticotropic Hormone; HPA- Axis: Hypothalamic Pituitary 
Adrenal Axis; STAT 3: Signal Transducer and Activator of Transcription Protein 3; NF-kB: Nuclear Factor Kappa- Light- Chain-Enhancer 
of Activated B Cells; CRH: Corticotropin Releasing Hormone; COX-2: Cyclooxygenase 2; TNF- α: Tumor Necrosis Factor - Alfa; IFN- γ: In-
terferon Gamma

Introduction

Holistic healing is a whole person healing. Human body works as a whole. If we consider human body as a whole rather than as parts 
in treating any diseases with reductionist chemical drugs yields better results without adverse effects. Human body has an excellent 
capacity to combat against many diseases. Adverse drug reaction is a major killer in the present world. Endorphins are endogenous 
morphine, neuropeptides produced in pituitary gland response to stress and pain. There are three types of endorphins beta-endorphins, 
enkephalins, and dynorphins binds to µ(mu) , k(kappa) , and δ(delta) receptors situated on nervous system and immune cells.

Beta-endorphins is an abundant endorphin, potent than morphine, synthesized and stored in the anterior pituitary gland, it is a pre-
cursor of POMC (Proopiomelanocortin) [1-6].
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Mechanism of action of beta-endorphins 

Most of all immune cells produce endorphins. In inflammatory state recruitment of immune cells to the site of inflammation by 
chemokines produce endorphins reduce inflammation by binding of endorphins to the receptors on peripheral nerves results in inhibition 
of substance p a neurotransmitter of pain and inflammation, produce of IL-18, IL-10, and IFN-γ anti-inflammatory cytokines [22,23,26,27].

Endorphins produced during pranic healing yoga, Love, tender, care, intense physical exercise creates a psychological relaxed state 
known as “Runner’s high”, meditation, pranayama, music therapy, acupuncture, sympathy, empathy in caring for the patient [6-10,13-
15,18,19].

Chronic psychological stress induced release of CRH (corticotrophin releasing hormone) from hypothalamus activates HPA-axis 
through ANS (Autonomic nervous system) release neuropeptides such as cortisol, noradrenaline, and ACTH activates IL-1β, TNF-α, IL-6 
and COX-2, inflammatory mediators, which activates NF-KB, STAT-3 transcription factors involved in chronic inflammatory diseases (heart 
diseases and Alzheimer’s disease), autoimmunity, diabetes mellitus, infectious disease, and cancer [22-28].

In the peripheral nervous system (PNS) binding of beta- endorphins to the µ (mu) receptors on peripheral nerves results in inhibition 
of substance P a neurotransmitter of pain and inflammation. In the central nervous system (CNS) binding of beta-endorphins to the µ 
(mu) receptors on central nervous system instead of inhibiting substance p, it inhibits GABA (Gama amino butyric acid) inhibitory neu-
rotransmitter, activates dopamine neurotransmitter involved in analgesic activity, euphoria, tranquillity of mind, self-reward, cognitive 
development and stress buster activity [17,22,23,26-30].

Endorphin receptors are situated on most of all immune cells. Binding of beta endorphins to the µ (mu) receptors on innate and adaptive 
immune cells such as NK cells, DC’s, neutrophils, macrophages, T cells, and Bells results in activation of immune cells (immunestimulatory 
activity),  release of opsonin, granzyme-B, IFN-Ƴ and antibodies involved in antiviral activity, antibacterial activity, antifungal activity, 
antitumor activity, and anti-inflammatory activity [9-12,14-16].

Beta endorphins inhibits chronic psychological stress induced sympathetic nervous system activity and activates parasympathetic 
nervous system activity mediated inhibition of release of neuropeptides such as cortisol, ACTH, noradrenaline, through inhibiting 
HPA-axis results in inhibition of inflammatory mediators release such as IL-1β, TNF-α,IL-6 and COX-2, which activates NF-KB, STAT-3 
transcription factors involved in chronic inflammatory diseases (heart diseases, Alzheimer’s disease), autoimmunity, diabetes mellitus 
and cancer [20,22,23,26-28,31].

Beta endorphins inhibits key transcription factor NF-KB transcription factor involved in tumor progression, which antagonize the P53 
tumor suppressor gene, a guardian of the genome mutated in more than 50% of all cancers by inflammatory mediators such as NO (Nitric 
oxide), ROS (Reactive oxygen species), RNS (Reactive nitrogen species), Activation induced cytidine deaminase (AID) enzyme [22,23,26-
28].

Beta endorphins express epithelial E-Cadherin involved in epithelial attachment, loss of E- cadherin involved in EMT (epithelial mes-
enchymal transition) induced tumor invasion.

Beta endorphins reduces chronic psychological stress by reducing noradrenaline neuropeptide secreted during chronic psychological 
stress through inhibition of HPA-axis mediated by ANS (Autonomic nervous system), which is responsible for releasing glucose from the 
liver increases blood glucose level in patients with non-insulin dependent diabetes mellitus.

Beta endorphins delay aging by lengthening telomeres, which otherwise shorten with aging and other mechanism is by inhibiting 
free radicals (ROS,RNS) release during oxidative stress via NADPH oxidase pathway produced by inflammatory cells such as neutrophils, 
macrophages, and dendritic cells involved in cell aging, genetic mutation, tissue damage, DNA damage and cell death.
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Beta endorphins inhibits chronic psychological stress induced NF-KB a key transcription factor induced expression of inflammatory 
mediators such as chemokines, cytokines, growth factors, and proteolytic enzymes involved in conversion ofTH1 lymphocytic type to 
TH2 lymphocytic type produce IL-4, IL-13, IL-5 pro-inflammatory cytokines, and TH17 cells facilitate chronic inflammation, immune 
modulation, and tissue damage. Altered induced Tregs (Regulatory T cells) formed from TH1 mediated by cells TGF-β inflammatory 
mediator release IL-4, IL-5, IL-10, IL-13, IL-2, IL-17 proinflammatory cytokines involved in immune modulation otherwise normally 
involved in self-tolerance and immune homeostasis. Growth factors such as (EGF, FGF, VEGF) involved in cell proliferation and angiogenesis, 
proteolytic enzymes such as mmp’s (matrix metalloproteases) involved in tissue damage, all these changes leads to autoimmune disease 
[23-27].

Endorphins are endogenous morphine acts as natural a holistic preventive, therapeutic, promotive, and palliative treatment of 
diseases such as autoimmune diseases, cancer, and infectious diseases without adverse effects and inexpensive. Thorough understanding 
of endorphins, activities that produce endorphins, mechanism of action, dose dependent duration of action, prognosis related to disease 
helpful for future therapeutic applications in diseases.

Conclusion and Future Perspective

Endorphins are neuropeptides produced from pituitary gland in response to pain and stress. Chronic psychological stress release 
CRH from hypothalamus activate HPA-Axis through ANS release noradrenaline neuropeptides such as cortisol, ACTH and nor-
epinephrine mediated activation of inflammatory mediators IL-1ß, TNF-α, IL-6, and COX-2 from inflammatory cells activate NF-KB, STAT-
3, transcription factors involved in tumor progression, auto-immune disease and infectious diseases. Beta-endorphins synthesize and 
stored in the anterior pituitary gland involved in immune stimulatory, anti-inflammatory, stress buster activity and analgesic activity. 
Chronic inflammation is a basis for most of all diseases. Because, of anti-inflammatory activity of beta-endorphins used to treat diseases 
such as cancer, auto-immune diseases, infectious diseases and chronic inflammatory diseases such as heart diseases and Alzheimer’s 
disease without adverse effects and inexpensive.

Bibliography

1.	 Shrihari TG. “Quantum healing approach to new generation of holistic healing”. Translational Medicine 7.3 (2017): 198.

2.	 Archana S and Deepali V. “Endorphins: Endogenous opioid in human cells”. World Journal of Pharmacy and Pharmaceutical Sciences 
4.1 (2014): 357-374.

3.	 Zhang Chang Q. “Role of Beta-endorphin in control of stress and cancer progression in fetal alcohol exposed rats”. Thesis (2013).

4.	 Shrihari TG. “Endorphins on cancer: A novel therapeutic approach”. Journal of Carcinogenesis and Mutagenesis 8 (2017): 298.

5.	 Lennon FE., et al. “The µ- Opioid receptor in cancer progression: Is there a direct effect?” Anesthesiology 116.4 (2012): 940-945.

6.	 Nuamtanung Y., et al. “Effects of meditation on the T-lymphocytes, B lymphocytes, NK cells production”. Kasetsart Journal (Natural 
Science) 39 (2005): 660-665.

7.	 Michael FJ., et al. “Acupuncture may stimulate anticancer immunity via activation of natural killer cells”. Evidence-Based complemen-
tary and Alternative Medicine 6.4 (2011): 481625.

8.	 Arora S and BhattacharJee J. “Modulation of immune responses in stress by yoga”. International Journal of Yoga 1.2 (2008): 45-55.

9.	 Jonsdottir IH. “Special feature for the olymphics: Effects of exercise on the immune system”. Immunology and Cell Biology 78.5 (2000): 
562-570.

10.	 Jose RI., et al. “Levels of immune cells in transcendental meditation practitioners”. International Journal of Yoga 7.2 (2014): 147-151. 

11.	 Naghmeh HA., et al. “Front Biotransformation of beta- endorphin and possible therapeutic implications”. Frontiers in Pharmacology 
5 (2014): 18.

https://www.omicsonline.org/open-access/quantum-healing-approach-to-new-generation-of-holistic-healing-2161-1025-1000198-96282.html
http://www.wjpps.com/download/article/1420030565.pdf
http://www.wjpps.com/download/article/1420030565.pdf
https://rucore.libraries.rutgers.edu/rutgers-lib/42092/
https://www.omicsonline.org/open-access/endorphins-on-cancer--a-novel-therapeutic-approach-2157-2518-1000298.php?aid=91929
https://www.ncbi.nlm.nih.gov/pubmed/22357347
https://www.ncbi.nlm.nih.gov/pubmed/21785626
https://www.ncbi.nlm.nih.gov/pubmed/21785626
https://www.ncbi.nlm.nih.gov/pubmed/21829284
https://www.ncbi.nlm.nih.gov/pubmed/11050533
https://www.ncbi.nlm.nih.gov/pubmed/11050533
https://www.ncbi.nlm.nih.gov/pubmed/25035626
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3928545/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3928545/


Citation: Shrihari TG. “Beta-Endorphins: Anti-inflammatory Activity in Holistic Treatment of Diseases”. EC Microbiology 14.11 (2018): 
732-735.

Beta-Endorphins: Anti-inflammatory Activity in Holistic Treatment of Diseases

735

12.	 Saba GC. “The immune-endocrinal system: Hormones, receptors and endocrine function of immune cells - The packed transport 
theory”. Advances in Neuroimmunebiology 1.1 (2011): 71-85.

13.	 Bardt J., et al. “Music interventions for improving psychological and physical outcomes in cancer patients”. Cochrane Database of 
Systematic Reviews 8 (2011): CD006911.

14.	 Kiecolt-Glaser JK., et al. “Yoga’s impact on inflammation, mood and fatigue in breast cancer survivors A randomized controlled trial”. 
Journal of Clinical Oncology 32.10 (2014): 1040-1049.

15.	 Nani M., et al. “The effect of mind -body therapies on the immune system -Meta analysis”. PLos One 9.7 (2014): e100903.

16.	 Priyadarshini S and Palok A. “Effects of psychological stress on innate immunity and metabolism in humans : A systematic analysis”. 
Plos One 7.9 (2012): e43232.

17.	 Adam SPB., et al. “Understanding endorphins and their importance in pain management”. Hawaii Medical Journal 69.3 (2010): 70-71.

18.	 Fancourt D., et al. “The psychoneuroimmunological effects of music: A systematic review and a new model”. Brain, Behavior, and Im-
munity 36 (2014): 15-26.

19.	 Sedlmeir P., et al. “The psychological effects of meditations: A meta -analysis”. Psychological Bulletin 138.6 (2012): 1139-1171.

20.	 Dipak KS., et al. “Regulation of cancer progression by Beta-endorphin neuron”. Cancer Research 72.4 (2012): 836-840.

21.	 Zhang C., et al. “Beta endorphin cell therapy for cancer prevention”. Cancer Prevention Research 8.1 (2015): 56-67.

22.	 Shrihari TG. “Dual role of inflammatory mediators in cancer”. Ecancermedicinescience 11 (2017): 721-730.

23.	 Shrihari TG. “Quantum healing - A novel current concept of holistic healing”. International Journal of Complementary and Alternative 
Medicine 10.2 (2017): 329.

24.	 Ljudmila Stojanovich. “Stress and autoimmunity”. Autoimmunity Reviews 9.5 (2010): 271-276.

25.	 Stojanovich L and Marisavijevich D. “Stress as a trigger of autoimmune disease”. Autoimmunity Reviews 7.3 (2008): 209-213.

26.	 Shrihari TG. “Endorphins- A novel hidden magic holistic healer”. Journal of Clinical and Cellular Immunology 9.2 (2018): 547-552.

27.	 Shrihari TG. “Endorphins- A forgotten hidden magic holistic healer: Minireview”. Advanced Complement and Alternative Medicine 2.5 
(2018): 1-4.

28.	 Shrihari TG. “Beta-Endorphins- A novel natural holistic healer”. Journal of Microbial and Biochemical Technology 10.2 (2018): 25-26.

29.	 Iwaszkiewicz KS., et al. “Targeting peripheral opioid receptors to promote analgesic and anti-inflammatory actions”. Frontiers in 
Pharmacology 4 (2013): 132-137.

30.	 Hua S. “Neuroimmune interaction in the regulation of peripheral opioid mediated analgesia in inflammation”. Frontiers in Immunol-
ogy 7 (2016): 293-298.

31.	 Shrihari TG. “Anti-inflammatory dietary supplements in prevention of diseases in geriatric people”. Gerontology and Geriatric Studies 
1 (2018): 1-4.

Volume 14 Issue 11 November 2018
© All rights reserved by Shrihari TG.

https://content.iospress.com/articles/advances-in-neuroimmune-biology/nib007
https://content.iospress.com/articles/advances-in-neuroimmune-biology/nib007
https://www.ncbi.nlm.nih.gov/pubmed/21833957
https://www.ncbi.nlm.nih.gov/pubmed/21833957
https://www.ncbi.nlm.nih.gov/pubmed/24470004
https://www.ncbi.nlm.nih.gov/pubmed/24470004
https://www.ncbi.nlm.nih.gov/pubmed/24988414
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3446986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3446986/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3104618/
https://www.ncbi.nlm.nih.gov/pubmed/24157429
https://www.ncbi.nlm.nih.gov/pubmed/24157429
https://www.ncbi.nlm.nih.gov/pubmed/22582738
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3288320/
https://www.ncbi.nlm.nih.gov/pubmed/25403848
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5336391/
https://medcraveonline.com/IJCAM/IJCAM-10-00329.pdf
https://medcraveonline.com/IJCAM/IJCAM-10-00329.pdf
https://www.ncbi.nlm.nih.gov/pubmed/19931651
https://www.ncbi.nlm.nih.gov/pubmed/18190880
https://www.omicsonline.org/open-access/endorphinsa-novel-hidden-magic-holistic-healer-2155-9899-1000547.pdf
https://crimsonpublishers.com/acam/pdf/ACAM.000546.pdf
https://crimsonpublishers.com/acam/pdf/ACAM.000546.pdf
https://www.omicsonline.org/open-access/beta-8211-endorphins-8211-a-novel-natural-holistic-healer-1948-5948-1000391-101100.html
https://www.ncbi.nlm.nih.gov/pubmed/24167491
https://www.ncbi.nlm.nih.gov/pubmed/24167491
https://www.ncbi.nlm.nih.gov/pubmed/27532001
https://www.ncbi.nlm.nih.gov/pubmed/27532001

	_GoBack
	_GoBack

